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! LEXICAL STRESS, EMPHASIS FOR CONTRAST, AND SENTENCE INTONATION ;
|
{ IN ADVANCED STANDARD COPENHAGEN DANISH

Nina Thorsen, Institute of Phonetics, University of Copenhagen

Due to lack of space, no references will be made to the very
considerable literature on intonation in other languages, nor will
any extensive documentation be given.,

1. A model of Danish intonation

Intonation in short sentences in Advanced Standard Copenhagen
(ASC) Danish may be presented as in fig. 1, which is but a model,
with the advantages and shortcomings that modeling almost always
entails in terms of simplicity and inaccuracy, respectively. It is
based on recordings by six subjects, three males and three females,
of a rather elaborate material (Thorsen 1978a, 1979b). The guali-
tative statements which can be read off the figure are perfectly
representative of all the subjects, but the quantifications in-
volved are, of course, averages, and no one subject behaves as
mathematically neatly as the model would have you believe.
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Figure 1

A model for the course of Fo in short sentences in ASC Danish.

1: statement questions, 2: interrogative sentences with word order
inversion and/or interrogative particle, and non-final periods
(variable), 3: declarative sentences. The large dots represent
Stressed syllables, the small dots unstressed ones, and the small :
Squares represent an unstressed syllable being the only one be- :
tween two stressed ones (see further the text). The full lines g
represent the Fo pattern associated with stress groups, and the i
broken lines denote the intonation contours. i
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A basic assumption underlying fig. 1 is that the complexcoursei

of fundamental frequency (Fo) in an utterance is the outcome of 3

superposition of several components: (1) A sentence component whigh !

supplies the INTONATION CONTOUR (broken lines}. (2) On the contour

is superposed a stress group component which furnishes the STRESS

GROUP PATTERNS (full lines). (3) To the resultant of those two cop- |

ponents is added, in words containing sted, a stg¢d component, ren-
dering ST@D MOVEMENTS. However, as stgd words had been excluded
from the material, the model does not include this particular fea-
ture. These first three components are language specific and thus
"speaker controlled". (4) Finally, intrinsic Fo level differences
between ségments, and coarticulatory variations at segment bounda-
ries supply a MICROPROSODIC COMPONENT, which is not consciously con-
trolled by the speaker, but due to inherent properties of the speech
production apparatus and which, therefore, is superfluous in the
model from the point of view of the human speaker. - This concept
of "layers" in intonation is anything but original; the triviality
of the statement does not, however, deprive it of its validity or
its relevance: firstly, it is tremendously useful in the interpre-
tation of Fo tracings (Thorsen forthcoming) and, secondly, it hasa
very direct bearing on the theme of this symposium, 'The relation
between sentence prosody and word prosody (stress and tone)’':

The relation between word stress and sentence prosody (i.e.
sentence intonation: duration and intensity are not considered) is
physically a very close-knit and intricate one, but on the higher
and more abstract levels we may hypothesize that very little of the
mutual influence which is customary in a relationship takes place,
as long as we are dealing with neutral lexical stresses.

1.1 Stress group patterns

As can be seen from the full lines of fig. 1, the stress grow
pattern can be described as a (relatively) low stressed syllable
followed by a high-falling tail of unstressed syllables. This pat
tern is a predictable and recurrent entity, though allowing for com
textual variation in the magnitude of the rise from stressed to ur
stressed syllable and in the slope of the fall through the un-
stressed ones., It was this observation which gave rise to the defl
nition of the STRESS GROUP in ASC Danish as A STRESSED SYLLABLE PLUS
ALL SUCCEEDING UNSTRESSED SYLLABLES (within the same, non-compmmd
sentence), irrespective of intervening word or morpheme boundaries:

and, as a consequence of this predictability and recurrency, iték
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so brought about the definition of the INTONATION CONTOUR as
THE COURSE DESCRIBED BY THE STRESSED SYLLABLES ALONE.

1.2 Intonation contours

The intonation contours tend to vary systematically with sen-
tence type, declarative sentences having the most steeply falling
contours, at one extreme, and statement questions (i.e. questions
with statement syntax where only the intonation contour signals
their interrogative function) having "flat" contours, at the other
extreme. In between these two are found other types of questions
as well as non-final periods. For a further account of these con-
tours and their perception, see Thorsen 1978b, 197%a.

2. Implications of the model

2.1 Fo movements in syllables

The model does not specify the Fo movements of syllables: the
tonal composition of the stress group pattern as one of LOW plus
HIGH FALLING allows for a very simple account of Fo movements in
vowels and consonants: segments do not carry specific movements (ex-
cept when stgd is involved) but simply float on the Fo pattern, and
slight variations in Fo movement would be due then to the fact that
segments do not always hit the patterns at exactly the same place.
2.2 The course of the intonation contour

(a) When the number of stress groups changes, everything else
being equal, so does the slope of a given contour, leaving only the
"flat" ones intact; the constancy presumably lies in the interval
between the first and the last stressed syllable, with intervening
stressed syllables evenly distributed between them, and not in a
certain rate of change (this point needs further verification which
I hope to present orally in August).

(b) When the number of unstressed syllables varies in the
stress groups, the stressed syllables will not be equidistantly
spaced in time, and the straight lines of fig. 1 break up into a
succession of shorter ones with unegual slopes.

Combining the effects of changes of both types leaves us with
an infinity of physically different intonation contour configura-
tions. On a higher level in production these variations may not
exist, and perceptually they may be obliterated, turning the con-
tours into smoothly slanting slopes, (1) if what we aim at produc-
ing and what we perceive are equal intervals between stressed syl-
lables and not the actual slope of the contour, and (2) if we
assume that isochrony, be it not a physical reality, is a psycho-

—————————
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logical reality with the speaker/listener.
2.3 Fo patterns of stress groups

(a) In statements, the rise from stressed to unstressed sylla-
ble is, on the average 1%, 1, and % semitone, respectively, in the
first, second, and third stress group. In statement guestions, the
The differ-

ence in magnitude of this rise, between patterns riding on differ-

rises amount to 3, 2%, and 2. semitones, respectively.

ent contours is very likely a direct consequence of differences in
the level of the following stressed syllable.

(b) The decrease with time in the rise from stressed to un-
stressed syllable is the same in statement questions and statements,
one semitone. This decrease, which is independent of the particular
contour, may be seen as a consequence of either of two distinct pro-
cesses, or of a combination of them. It may be a "voluntary" de-
crease, i.e. a signal of finality, and/or it may be a physiological
phenomenon: the closer you get to the end of the utterance, the less
"energy" is expended and the less complete the gestures will be;
either or both phenomena may also account for the less and less
steep falls through the unstressed syllables.

If the variation in the Fo patterns with intonation contour
and time is physiologically determined, the speaker may be uncon-
scious of it, and the listener may neglect or compensate for it.

Stress groups with one unstressed syllable will of course be
shorter than those with several, a feature which is not reflected
in fig. 1. - A single unstressed syllable does not accomplish a
full rise~fall when the following stressed syllable is considerably
lower than the preceding one, as is the case in statements. In-
stead it lands on very nearly the same level or slightly below the
preceding stressed syllable and, accordingly, the rise-fall is am-
putated. A full rise-fall may be intended by the speaker and the
amputation be due to a shortcoming in the peripheral speech produc~
tion mechanism. Accordingly, the listener may well re-introduce &
rise-fall (this is, indeed, my own subjective impression). But we
have here an indication that time (rhythm) overrides Fo when the
two are in conflict. On the other hand, there is definitely a ten-
dency towards as complete rise-falls as possible. Two unstressed
syllables will traverse more than half the fall exhibited by four,

everything else being equal. - These two facts together are
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another reminder that speech is not a card-board structure but a
smooth and dynamic process.
2.4 Conclusion

If the assumptions made about production and perception of Fo
courses hold water, we are left with two components wnich physical-
ly are highly interactive but on more abstract levels may be invar-
iant, apart from the fact that contours change with sentence type.

j. Emphasis for contrast

By emphasis for contrast is meant the extra prominence on one
of the syllables in the utterance, used to denote a contrast which
may be implicit or may be explicitly stated in the context. I have
deliberately avoided terms like 'focus', 'sentence accent', or 'nu-
cleus' because these terms are used, in a number of languages, to
describe a phenomenon different from emphasis for contrast: one of
the lexically stressed syllables in the utterance will always have
slightly greater prominence (realized, very roughly speaking, as a
more elaborate Fo movement within that syllable), and if nothing
else is specified by the context, it will fall on the last stressed
syllable. - A similar phenomenon does not exist in ASC Danish as a
thing apart from emphasis for contrast, Whenever and wherever such
a slightly heavier stress is introduced, it invariably invokes the
impression of contrast. Insofar as we are not faced with incom-
plete evidence or with a false dichotomy, i.e. one due to differ-
ences in concepts, Danish seems to be markedly different from e.g.
English, German, and Swedish.

3.1 Contrastive stress and Fo

The following account is based on a material of sentences, ut-
tered in dialogues, where the contrasts were all explicitly stated
in tne context (but I strongly believe that they would have looked
no different had they been implicit). - When emphasis for contrast
occurs, it affects the intonation contour as well as Fo patterns.

Fig. 2 compares the neutral edition with three statements where
the emphasis lay on the first, second, and third lexically stressed
syllable. (Durational differences between the neutral and emphatic
editions are very slight and there is no doubt that Fo is the prime
The obvious

Cue to contrast, as it is to neutral lexical stress.)
changes introduced in the Fo course by emphasis for contrast is a
raising of the syllable in question (represented by a star), a
drastic fall from first to second unstressed syllable, plus a not
inconsiderable shrinking of the surrounding Fo patterns:
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Figure 2
Models for statements with emphasis
for contrast on (1) the first, (2)
the second, and (3) the last stressed
syllable, compared to the neutral edi-
tion (broken lines and empty dots).

(1) when emphasis is on tne
first stressed syllable, it
is higher, the rise to the
first unstressed syllable is
smaller, and the fall througn
the following unstressed syl-
lables is steeper than for
The lev-
els of the second and third

the neutral case.

stressed syllables are con-
sideranly lowered and tne
LOW+HIGH FALLING pattern is
annihilated in the second
and shrunk in the third
stress group. The syllables
of the second and third
stress groups look, tonally,
more like a series of un-
stressed syllables continu-
ing the fall in the firsyg
one.
(2) : emphasis on the second
stressed syllable repeats
the pattern of (1), and
we also get a certain reduc-
tion of the first stress
group with a very steep
fall from first to second
unstressed syllable.
(3) the pattern repeats it-
self in the last stress
group, with a shrinking of
the preceding ones as well.
Again we note that a

single unstressed syllable
does not accomplish a full
rise-fall but instead drops
well below the preceding
emphatic one.

The feature common to
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the three cases seems to be that the syllable on which the empnasis
for contrast occurs must stand out clearly from the surroundings,
which is brought about by a raising of that syllable as well as by
a lowering of the immediate surroundings, except for the first of
several post-tonic syllables. The change is slightly greater in
the succeeding than in the preceding Fo course. During some in-
formal experiments performed with the ILS-system for analysis and
synthesis at the Institute of Linguistics, Uppsala University, it
appeared that shrinking the Fo course in the surroundings is suffi-
cient to create the impression of emphasis for contrast.
emphasis on the word in the statement 'Det er sidste bus
til Tiflis.' (It's the last bus for Tiflis.) it is sufficient to
change the rise from 'bus' to 'til' to a level or a siignt fall,
whereas just raising the stressed syllable of 'sidste' will not do
the trick.

To get
'sidste’

Likewise, to get emphasis on 'bus', lowering the un-
stressed syllable of 'sidste' will do and just raising 'bus' does
not accomplish anything.

The three Fo courses in fig. 2 look widely different and only
vaguely resemble fig. 1 "3" although the utterances still sound de-
clarative. What constitutes the intonation contour in utterances
with emphasis for contrast, I hesitate to say at present. They may
resemble one-word utterances in that the difference between state-
ment and question lies in the level of and movement within the em-
phatically stressed syllable as well as in the course of the suc-
ceeding unstressed ones (Thorsen, 1978a), or the intonation contour
may be extrapolated from, and thus still be definable in terms of,

the lexically stressed syllables surrounding the emphatic one. The
first solution would be interesting, because it implies that in ut~

terances with emphasis, word prosody takes precedence over sentence
prosody, whereas the second solution would make the definition of
intonation contour apply to a wider range of utterances.

Ann. Rep. Inst. Phoneticé, Univ. Copenhagen)
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1 SENTENCE TONE IN SOME SOUTHERN NIGERIAN LANGUAGES A. YEKHEE (=ETSAXQ), Ekpheli dialect (North-Central Edoid group),
——————

Kay Williamson, School of Humanities, University of Port Harcourt, Elimelech (1976): ?
Port Harecourt, Nigeria Basic_tomes: H, L
Tone rules: a) downdrift on each series of highs separated by low :

b) falling and rising glides formed from HL, LH

i

i

3} The lexical tones of words can be modified in various ways:
% 1. By essentially phonetic rules, such as tone-spreading (Hyman g
i

¢) downstep from simplification of rising glide ;
Schuh, 1974): e.g. Yoruba /Low-High/ + [Low-Rising] because Low sentence_tonme: (for nouns; verbal sentence questioning said to be :
different but not specified, Elimelech, 1976, 50):
1. statement: additional final low added to final
high
' no longer obvious: e.g. in the Kolokuma dialect of Izon two words 2. question: additional final high added to statement
; which have the same tone pattern in isclation may have different to-

nal effects upon the following word (cf. Williamson, 1965).

'spreads' into the following High. Such phonetic rules result in
phonological change if the conditioning factor is lost.

2. By morphophonemic rules, i.e. rules whose phonetic motivation is

tone pattern
Lexical tone_patterns_of disyllabic_nouns: LL, HL, HH

3. By the interaction of purely tonal morphemes with the tones of

i

the normal morphemes which consist of both segments and tones: e.g. | Data: ?59%99925 95953393

the subject concord marker of Edo is analysed by Amayo (1975) as 1. LL ‘cup’ Akpa. [-.] Bkpa? (-]

having lost its segmental features in practically all contexts, so 2. HL ‘house’ 6Wé: (-] ?wé? "]

that its presence is normally detected only by its tonal effedts on 3. HH ‘axe! baze. (7] vdzez [\

neighbouring morphemes. Purely tonal morphemes appear to be re- B. DEGEMA kDelta Edoid group), personal investigation, analysis
stricted to common grammatical elements. tentative:

Lexical tones are also modified to show sentence type. .In same Basic_tones: H, L; downstep probably predictable
languages such modifications involve changing the absolute but not Tone_rules: a) downdrift on each series of highs separated by low
the relative pitch of sentences: e.g. in Kana (Ogoni group: tonemes b) falling glide formed from HL
High, Mid, Low): c) the final low in a series of lows becomes high

Statement: Lo to. [--] 'The house.' (under certain conditions)

Question: Lo t2? [~"] 'The house?' d) all but the first of a final series of highs are

Exclamation: Lo ta! [ ] 'The house!' downstepped
The basic Mid-Mid tone (seen in the statement) is raised for a ques- Sentence_tone: 1. statement: basic tones + tone rules
tion and raised even more for an exclamation (this is indicated pho- 2. question: final low added to statement tone pat-
netically by writing it above the square brackets, i.e. outside the tern, combines variously with preceding tone
normal voice range). This type of modification is here called into- 3. exclamation: general raising of statement tone
national, and is regarded as comparable to what obtains in a non- Lexical tone patterns_of disyllabic_nouns: LL, HH, HL (loanwords
tone language. only) :

Other languages have a second type of modification co-existing Data Statement Question ggg;ggggigg
with the intonational type. This involves a change of the tone pat- l. LL ‘'head' Utém. [_71] tom? [ _.] ttdm! (-1
tern, not simply a general modification of the absolute pitch, and 2. HH ‘'river’ Eda. [~-] Bda? [~.] Eda! [ -]

i is here called sentence tone. In the examples that follow, the ton 3. HL ‘cat' pési. [~_] Pési? (~_1 Pési! [_:]

| system of each language will be summarized and then the sentence 4. 1L (?) Moya. [_7] Moya? [._<] Moya! [- 1]

} tone modifications will be stated. 'He is coming.' 'Is he coming?' 'He is coming:'
| 5. HE (2) dbd. [--1  Awer [T.1 Aber [ -]

’ 'He is there.' 'Is he there?' ‘He is therel'
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C. ISOKO (Southwestern Edoid group), Elugbe (1977):
Basic tones: H, L

Tone_rules: a) falling glide formed from HL
b) no downdrift

Sentence_tone: 1. statement: final series of lows raised to mid
2. question: additional final low added
3. exclamation: no raising of final series of lows

Lexical_ tone_patterns_of_disyllabic_nouns: LL, HH, HL

Data: Statement Question

1. LL ‘'native doctor' bbﬁ. [--1 Obu? .21
2. HH ‘'warrior' égbé. [™7] égbé? [™™]
3. HL ‘'maize’ xa. [~-] kaz  [7_]

D. 1IZ0ON, Kolukuma dialect (Ijo group), personal investigation:
Basic tones: H, L

Tone_rules: a) downdrift on each series of highs separated by low
b) complex morphophonemic rules
Sentence_tone: 1. statement: basic tones + tone rules

2. question: slight raising of highs, cancellation
of downdrift, final low added
3. exclamation: general raising of highs and of final
low; cancellation of downdrift
4. command: slight raising of highs, cancellation of
downdrift
Lexical tone_patterns of disyllabic nouns: LH (3 types), HH (2
types), HL

Data: Statement Question Exclamation

1. LH ‘yam' Burd. [_"]  Burdu? (_\]  Burd! [T

2. HH ‘'medicine' piri. [771 pitiiz [7\] pir{y [ 1

3. HL ‘sail’ Bala. ["_] Bala? [ _] Baia! [ -]
Statement Question Exclamation Command

4. Woni mﬁdéﬁ. Woni mﬁdéﬁ? Woni mﬁdéé! Wémini mél
- . - -1 SN O T A
'We have gone.' ‘'Have we gone?’' 'We've gone!' 'Let’'s go!’

E. NEMBE (Ijo group), personal investigation:
Basic_tones: H, L

Tone_rules: a) downdrift on each successive high even without
intervening low

b) complex morphophonemic rules

__
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Ssentence_tone: 1. statement: final low tone becomes high
o 2. gquestion: final high tone becomes low
3. exclamation: general raising of highs; cancella-
tion of downdrift after low
4. command: additional final low added to statement
pattern

Lexical tone_patterns_of disyllabic_nouns: LH, LL, HL

Data: Statement Question Exclamation
1. LH 'yam' purd. [_.7] Buru? [(_.]  Bura! [- ]
Y. ! - ) \ 2 -
2. 1L ‘'book’ Diri. [_7] Diri? [_._] piri! [- ]
2 - 7oA - L] -
3. HL 'Ebi’ Ebi. [T-] Ebi? [T.1 Ebi! [ -1
Statement Question Exclamation Command
4. Fbl bo. Ebl bo? Ebl bé! Ebl, boo!
- . -1 - . .1 [ - ] [C . \]
'Ebi came.' 'Did Ebi come?''Ebi came!' 'Ebi, come!'’

F. KALABARI, didlect of Easte¥n Ij9, Jenewari (1977) and personal
investigation:
Basic_tones: H, L, distinctive downstep (!)
Tone_rules: a) downdrift on each series of highs separated by low
b) complex morphophonemic rules
Sentence_tone: l. statement: a) basic tones + tone rules (for non-
emphasized nouns)
b) basic tones + (H)!H (first H only
after L)
(for verb forms ending H, NPs ending in pronoun/
article, and emphasized nouns, especially in an-
swer to a question)
2. question: basic tones + tone rules
3. exclamation: as for 1b), plus general raising
4. command: basic tones + tone rules + additional L
Lexical tone patterns_of_disyllabic_nouns: LL, HH, H'H, HL, LH

Statement a) + Question Statement b)
N [
l. LL  ‘yam' Buru. Buru? [__] purdta. [.M]
* te AN -
2. HH 'book * Diri. Diri? (773 piri‘i. [7M]
! v, .I!I - r oty -
3. H'H ‘'house'  Wa'ri. wa'ri? [7-] wari'i. [7%]
I - IS 54 -
4. HL 'leopard' sfri. siriz ["_] sirii’i. [7/)
(s [ - 2ty ~
5. LH 'Gogo’ Gogo. Gogo? [_7] Gogo‘o. [.M]
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;3 ?ta?e@$?t b) gueft%on ?xc%awégion ?ommand form which has become generalized for certain grammatical cate~-

6. O bote'e 0 bote? O hote'e! 0 boo! gories.

é [_ - ™1 [ =71 [ - =1 [_ NI 3) Exclamations are formed by modification of the statement, never
@ 'He has come.' 'Has he come?' 'He has come!' 'Let him come!! of the question.

{ G. IGBO, Green and Igwe (1963) and personal investigation: CONCLUSION 1. The statement is the most basic sentence type.

;‘ Basic_tones: H, L, distinctive downstep (!) This is probably a universal.

i Tone_rules: a) downdrift on each series of highs separated by loy Questions are formed from statements by:

‘j b) falling and rising glides formed from HL, L a) addition of a floating low tone (Degema, Isoko, IzQn)

% ¢) morphophonemic rules b) replacement of a high by a low tone (Nembe, Igbo in verbal

; Sentence_tone: 1. statement: basic tones + tone rules sentences)

} 2. question: a) intonational raising of high, etc., c) addition of a floating high tone (Yekhee)

i in nominal sentences d) general raising (Kana, Izon, Igbo in nominal sentences) !

b) inseparable subject pronouns change e) cancellation of downdrift (Izon)

from H to L,-in verbal sentences CONCLUSION 2. Yes/no questions are marked by a question marker,

3. exclamation: a) intonational raising of high and

by intonational raising (including cancellation of downdrift), or

lowering of low by both. This is probably a universal.

b) cancellation of downdrift
4. command: basic tones + tone rules
Lexical tone_patterns of_disyllabic_nouns: HH, LH, HL, LL, H:H

Question markers are morphemes which are segmental + tonal
or purely tonal (cf. the introduction). The floating low tones
of Degema, Isoko, and Izon result from morphemes which have lost
their segmental features; e.g. in Engenni (Delta Edoid group,

i
i Data: Statement Question Exclamation
: 1. HH 'head' fs{. [7] isi> [ 3 fsit [ 1 ?losely related to Degema) the sentence-final question marker is
B 2. LH ‘'rat’ oké. [-"1 okd? [-73 Skét [T a (Thomas, 1969).
" 3. HL ‘house' ﬁlé. .1 élé? [' ] élé! [‘\] It is also possible for the floating tone to replace the ad-
: 4. 1ii 'earth' Ala. [__1] A1a7 [ ’] Ald: [ ] jacent segmental tone (Nembe, Igbo). Historically, the floating
¥ 5. H'H 'tooth' B, -1 B2d2 [::] Ligdn [=Z] tone first combines with the adjacent tone to form a glide (Y¢khee,
g 6. 6 jéré éhié. b jéré éhi'? 6 jéré éhié! Degema, Isoko, Izon); later, the glide is simplified to a level
i - - e - - - - 2 tone: .
[.He ;,e;tl‘ to : [.;id?h; go tj [,He vent to ! . Nembe: X + > *F > L
! Igbo: % + H > ¥R > L
market.' market?' market!'

CONCLUSION 3. Question markers are morphemes which in a tone lan-
guage always include tone and sometimes lose their segmental fea-
tures, after which they are realized like other floating tones.
There is no universal that question markers must have high tone,

Summary and conclusions

The statement is the most basic form of sentence, for:
a) Most commonly the statement form uses only basic forms plus
general tone rules (Kana, Degema, Izon, Kalabari (type a), Igbo),
whereas questions and exclamations usually require extra rules.
b) Questions are normally formed by addition to the statement form
i (Yekhee), or to the basic/statement form (Degema, Isoko, Izon). ¢
c) The only case where the statement form appears more complex that

or that they must be sentence-final.

Exclamations are marked by the raising of high tones (some-
times also of low tones) to a greater extent than in questions,
and sometimes by the cancellation of downdrift (Izon, Nembe, Igbo)

and the lowering of low tones (Igbo).
the question is in Kalabari b), and this is apparently an emphatic ' :
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CONCLUSION 4. Exclamations are marked by the raising of tones,
especially, high ones, and by the increasing of the intervals be-
tween tones. This is probably a universal.

Commands seem not to be primarily marked by tone/intonation
changes.fIn the reported cases they either have the same pattern
as statements (Igbo) or the statement pattern with an additional
floating tone marker (Nembe, Kalabari), or with slight raising and
cancellation of downdrift (Izon).

CONCLUSION 5. Commands either resemble statements or differ from
them only by the addition af an imperative marker, or by slight

raising and elimination of downdrift. This is probably a universal. !
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